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(54) A nrethod for mounting a flexible printing plate onto a printing cylinder 

(57) The invention relates to a method and appara- 
tus for mounting flexographic printing plate in registra- 
tion onto a printing cylinder with a mounting bar and a 
carrier sheet having the plate mounted thereto. The 
mounting bar and the carrier sheet each have multiple 
openings which are located to assure consistent align- 
ment between the bar and carrier sheet The carrier 
sheet is secured in registration to the mounting bar by 
aligning the openings of the bar to the carrier sheet and . 
inserting locking pins into the aligned openings. The 
method for nrounting a flexographic printing plate fur- 
ther includes an apparatus for retaining an end of the 
earner sheet to prevent its movement while drilling or 
punching the murtiple openings. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention : 

This invention relates to a method for mounting flex- 
ible materials onto a printing cylinder More particularly, 
it relates to a method for mounting flexible printing 
plates in registration on the cylinder. 

Description of the Prior Art : 

Flexographic printing plates are resilient relief 
image plates made of rut^ber or photopolymer materials 
which are used to print on a wide variety of substrates. 
One critical step in the printing process is the accurate 
positioning of the printing plates onto the printing cylin- 
der. The printing plate must be positioned such that the 
printing is parallel to t^ie axis of the cylinder, i.e., not 
skewed. In multicolor printing, the plates for each differ- 
ent color must be aligned so they print in register. Fre- 
quently, this" positioning is acconplished using pin 
registration drilling and mounting devices. The printing 
plate cylinder is typically removed from the printing 
press, and the plates are mounted to the cylinder using 
registration holes often in combination with a separate 
mounting device. However, for some printing presses, 
such as those typically used to print con-ugated contain- 
ers, the printing cylinders generally are not removed 
from the press. 

A conventional method for mounting fliexographic 
plates for corrugated printing involves the use of a car- 
rier sheet and a mounter proofer unit. One or more 
plates are mounted onto a large flexible sheet known as 
the carrier sheet, and attached with adhesive or sticky- 
back tape. The carrier sheet is then placed on the print- 
ing cylinder of the press. For multicolor printing, the 
plates for each successive color are positioned onto 
their carrier sheets using a nriounter/proofer unit with 
mirror. This practice is time intehsivie. highly dependent 
on the operator's skills, and potentially fraught with 
errors and Inconsistent results: As the demands for 
improved registration increase, this method becomes 
increasingly unsatisfactory, ^ 

A major advance in the method of mounting plates 
for corrugated printing was achieved by the introduction 
of a single-head drill. VVith this drill, the printer was able 
to drill registration holes in both the carrier sheet and 
the plates. The plates were then mounted on the carrier 
sheet using mounting pins and stickyt>ack tape. Once 
the plates were mounted, the pins were removed. Thus 
the alignment of the plates on the carrie/ sheet was the 
same for each color and the need to use the 
mounter/proofer was eliminated. Both the speed and 
the accuracy of the mounting prcfcess were improved. 

Although registration was improved, another source 
of registration or alignment errbr occurs when the car- 
rier sheet is attached to a mounting bar. The carrier 
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sheets are placed on the printing cylinder using the 
mounting bar which secures the sheet to the cylinder at 
a slot on the cylinder. In the corrugated printing industry, 
typically mounting bars are sut>stantially T-shaped or J- 
shaped member. An end of the carrier sheet is aligned 
and secured to a mounting bar by stitching, gluing, or 
stapling. Improvements in registration are still impaired 
by these techniques which are used to attach the carrier 
sheet to the mounting bar. These techniques are cum- 
bersome particularly when very large plates are being 
attached to the mounting bar. While gluing, stapling, or 
stitching the carrier sheet to the mounting bar, it is diffi- 
cult to prevent shifting or movement of either. Shifting or 
movement will mis-align the plate on the printing cylin- 
der and can result in misregistration. Further, once 
attached to the carrier sheet the mounting bar is no 
longer reusable. 

Thus, it is an object of the present invention to pro- 
vide an inproved method for attaching a carrier sheet to 
a mounting bar for use on a printing cylinder. The 
improved method of this invention is easy to use 
increasing productivity and substantially eliminates reg- 
istration errors. 



25 SUMMARY OF THE INVENTION 



In accordance will, the invention there is provided a 
method and apparatus' for nxKjnting a flexographic 
printing plate having a relief image on a printing cylinder 
having a slot, the method comprising: 
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(a) providing a sheet which is either a carrier sheet 
having the printing plate attached or the printing 
plate; 

(b) punching at least two openings in the sheet 
spaced apart in a row parallel to the leadng end; 

(c) providing a bar having a first arm with a coupling 
end and a second arm witii rr%jltiple openings 
spaced apart in a row parallel to the coi4>ling end; 

(d) aligning the at least two openings in the sheet to 
at least two of the multiple openings of the second 
arm; 

(e) securing the bar to the sheet by placing locking 
pins in the openings aligned in step c); and 

(f) mounting the bar on the printing cylinder so the 
coupling end of the first arm engages the slot and 
remains in place oh the cylinder during printing. 

In addition to the inventive method and apparatus 
for mounting the plate on the cylinder, there is provided 
a flexographic printir^g eiernent and a method of manu- 
facturing the mountable flexographic printing element. 

In accordance with the inventive method for mount- 
ing the plate on the cyiirider. there is provided an appa- 
ratus for retaining an erxl of a sheet-like material in 
place on a table comprising: 

a) a tutxjiar member having a top side and a bottom 
side opposite the top side, the bonom side having 
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channels; 

b) a flexible cover member attached to the top side, 
and having extended portions contacting the end of 
the sheet and the table; and 

c) means for supplying a vacuum to the tubular 5 
member, so that the cover menrtber forms an air 
seal and prevents the end of the sheet from move- 
ment. . 

RRIEF DESCRIPTION OF THE DRAWINGS w 

Figure 1a is a cross-sectiona! view of a first embod- 
iment of a bar having a T-shape for mounting a carrier 
sheet onto a printing cylinder. 

Figure 1 b is a is a cross^sectional view of a second rs 
embodiment of a bar having a J-shape for nx)unting a 
carrier sheet onto a printing cylinder. 

Figure 2 is a planar view of the first embodiment of 
the rrwunting bar having multiple circular openings and 
the carrier sheet having at least two openings in a row . 20 
parallel to a leading end for aligning and securing the 
bar to the can-ier sheet. 

Figure 3 is a cross-sectional view of the first 
embodiment of the bar showing attachment to the car- 
rier plate with a locking pin. ^ '\ 25. 

Figure 3a is a front view of a prefenred embodiment , 
of the locking pin. 

Figure. 4 Js a planar view of. the carrier sheet 
secured to. the bar and having the printing plate 
mounted on the carrier sheet. . po 

Figure 5 is a side view of a printing cylinder having 
a slot with an extended member for engaging the bar 
with carrier sheet to the cylinder. 

Figure 6 is a perspective view of the printing cylin- . 
der with the pri nting plate mounted. 35 

Figure 7 is a planar view of tool used to remove the . 
locking pin from the bar and carrier plate. 

Figure 8 is a side view of an apparatus for retaining 
at least one carrier sheet in position during punching . 
and/or drilling, ^with a portion of a coyer of the apparatus 40 
cut-away. 

Figure 9 is bottom planar view of the apparatus for ^ 
retaining the carrier sheet in position. 

Figure 10 is a perfective view of the apparatus for S . 
retaining a side end df the carrier, sheet in position on a 45 
table associated with a drilling apparatus.** 

Figure 11 is^a cross-sectionaLyiew.of an alternate 
en^toodiment of mounting tfie printing plate directly to . 
the bar with locking pins, 

DETAILED DESCRIPTION OF THE PREFERRED 
^MBQDIMgNTf S) : ^^'r'^^ ■ 

Throughout the following detail€<J description simi- ' 
lar reference characters refer to.similar elements in all 55 
figures of the drawings. . . * . 

Refering to Figures la and lb. two embodiments ^ 
are shovyn of a bar 1Q for niounting flexographic printing 
plate 12 with ai,carrier sheet 14 onto a printing cylinder 



16- The bar 10 may also be referred to as a nr»ounting 
bar 10. Materials suitable for use as the bar 10 are not 
particularly limited provided that the material can be 
machined or punched or drilled to provide openings, 
does not deform under stress of securing the carrier 
sheet 14 as well as under the pressure of printing oper- 
ation, and does not .saatch the cylinder 16. Suitable 
materials are plastic or metal, preferred is plastic. 

As shpwn in Figure 6, the printing cylinder 16 
includes a slot 18 on an outside periphery 20 of the cyl- 
inder 16 for mounting of the bar 10. The bar 10 has a 
length which is selected to correspond at a minimum to 
a width of the carrier sheet 14 but is no longer than a 
slot 18 on the printing cylinder 16. Both embodiments of 
the bar 10 provide for attaching of a leading end 21 of 
the carrier sheet 1 4 and for coupling of the bar 10 to the 
slot 1 8 in the cylinder 16., 

Refering to Figure 1 a. a first emt>odiment of the bar 
10 is substantially T-shaped. The bar 10 indudes a first 
arm 22 with coupling ends 24 and a second arm 26 for 
attaching the carrier sheet 14. Although there are two 
coupling ends 24 of the first arm 22, only one of the cou- 
pling ends 24 is necessary to engage the slot 18 on the 
printing cylinder 16. The second arm 26 is perpendicu- 
lar or substantially perpendicular to the first arm 22. The 
second arm 26 has a top side 27 and a bottom side 28. 
The second arm 26. as shown in Figure 2. has a multi- 
plicity of openings 30 which form apertures from the top 
side 27 to the bottom side 28. The openings 30, are 
spaced in a row along length of the bar 10. parallel to 
the first arm 22. Preferably the multiplicity of openings 
.30 are circular shaped holes. The carrier sheet 14 can 
be attached to either the top side 27 or bottom side 28 
of the second ami 26. As such, the coupling end 24 of 
the first arm 22 opposite the side of the second arm 26 
vvhich the can:ier sheet 14 is attached, is the end which 
couples to the cylinder ,16,. . 

. Refering to Rgure lb.. a seqond embodiment of a 
bar 10 is substantially J-shaped. The bar 10 includes a 
first arm 22 with a coupling end 24 and two spaced 
members 32 forming a recess 34 .for attaching the car- 
rier sheet 1 4, The two spaced members 32 are perpen- 
dicular cr substantially perpendicular to the first arm 22. 
. The two spaced.members 32 have a top side 35 and a 
txrttom side 36. Each of the two spaced members 32 
, have a multiplicity of openings 30 which are aligned to 
.'form^^^rtures (not shown) from the top side 35 to the 
bottom side 36. The aligned apertures 30 are spaced in 
a row alorig length of the bar 10, parallel to the first arm 
2!2., Preferably the multiplicity of openings 30 are circular 
shaped holes. The leading end 21 of the earner sheet 
14 resides in the recess 34 formed by the two spaced 
members; 32 for attachment of the carrier sheet 14 to 
the bar 10. 

Openiiigs 30. are punched or drilled in the second 
arm 26 of the first embodiment of tfiei bair 10 and in the 
/ two spaced members 32 of the second embodirnent of 
the bar 10 by conventional means. The multiplicity of 
openings 30 for the t)ar 10 can be as fevy as two open- 
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ings. but preferably is more than two. The number of 
openings 30 in the bar 10 is dependent upon the spac- 
ing between openings 30 and the length of the bar 10. 

Referring to Figure 2. a carrier sheet 14 has a lead- 
ing end 21 . a trailing end 40. a top side 42 and side ends 
44. At least two openings 46 are spaced apart in a row 
located near and parallel to the leading end -21 of the 
carrier sheet 14. The openings 46 form an aperture 
through the carrier sheet 1 4. It is preferred that there are 
more than two openings 46 in the carrier sheet 14 which 
includes circular-shaped holes and oWong-shaped 
holes 47. The additional openings 46, particularly the 
oblong-shaped holes 47. are present to aid in securing 
the carrier sheet 14 to the bar 10 and allow for some 
freedom in the alignment of the can-ier sheet 14 to the 
bar 10. As can be seen in Figure 2. the oWong-shaped 
holes 47 are generally positioned so that a long dimen- 
sion of the oblong is parallel to the leading end 21 and a 
short dimension is perpendicular to leading end 21 . Two 
of the at least two openings 46 in the carrier sheet 14 
have spacing which corresponds to the spacing 
between two of the multiplicity of openings 30 in the bar 
10. The openihgs 30 in the bar 10 and multiple openings 
46 on the leading end 21 of the carrier sheet 14 are both 
spaced at the same distance apart, or substantially at 
the same distance apart relative to the oblong-shaped 
openings 47. and can then be easily aligned. Two open- 
ings 46 in the carrier sheet 14 corresponding to the 
spacing of the two openings 30 in the bar 10 assures 
registration of the carrier sheet 14 to the mounting bar 
10. Preferably, when only two openings in the carrier 
sheet are used the openings which align to the open- 
ings in the mounting bar should both be circular-shaped 
or one opening circular-shaped and the oltier opening 
oblong-shaped. In this manner, plate registration is 
assured in a vertical .{circumferential, irelative to printing 
cylinder) direction by alignment of the circular opening 
in the carrier sheet to the circular opening In the mount- 
ing bar and in a side-to-side (axiai. relative to the cylin- 
der) direction by the alignment of ot^ong or circular 
opening in the carrier sheet to the circular opening in 
the bar. Materials suitable for use as the carrier sheet 1 4 
can be any which are flexible to wrap about the print cyl- 
ind.'er 16 resistant to deformatioh and stretching partic- 
ularly during printing, examples of ^hich are vinyi 
plastics, iinpieum. and polyester. Suitable thickness of 
the carrier sheet 14 is from 0.005 to 0.185 in. (0.013 to ^ 
0.47 cm), preferably 0.005 to 0.045 in. (0.013 to 0.11 
cm) Most preferred is polyester of thickness between 
0.030 in (0.076 cm). . ' 

The flexographic printing plate 12' includes plates 
which are made of photppolymeric nriaterials and rubb r 
materials. Preferred are photopolymeric printing plates. 
The printing plate i2 includes a relief image side 49 and 
a back side 48 opposite the relief side 49. The relief 
image is formed by imagewise expbsure and wash-oUt 
by conventional means as disclosed for example in U;S. 
Patent 4.369.246. Refering to Figure 4. the bar 10 is 
attached to the carrier sheet 1 4 and the printing plate 1 2 



is mounted with the back side 48 to the top side 42 of 
the carrier sheet 14 so that the relief image side 49 
faces outward. Typically the plate 12 is held in place on 
the carrier sheet 14 by an adhesive (not shown). 
5 Methods suitable for mounting the printing plate 12 
in registration on carrier sheet 14 are well known in the 
art. One method for mounting the printing plate 12 on 
the carrier sheet 14 includes the use of a 
mounter/proofer apparatus for multicolor printing in 
10 which the plates 1 2 for each successive color are posi- 
tioned onto their carrier sheets 14 with a mirror by an 
operator. A preferred method of mounting plates 12 
onto the carrier sheet 14 is by the use of a single-head 
drill as disclosed by Haggerty et al. in U.S. Patent 
15 5.439.328. in the preferred embodiment usal with the 
single-head video drill, the carrier sheet 14 also 
includes a second set of multiple openings 50 used for 
mounting of the flexographic printing plate 12. The sec- 
ond set of multiple openings 50 is typically located inter- 
ne nal to the carrier sheet 14. i.e. not along the ends of the 
carrier sheet 14. Generally the spacir>g and number of 
the second set of openings 50 is dependent ^x)n the 
size of the printing piate 1 2 being mounted to the carrier 
. sheet 14 and the nunt>er of registration targets on the 
25 plate 1 2 which need to be aligned for the plate 1 2 to be 
. registered. The single-head drill drills registration holes 
in both the carrier sheet 1 4 arxl the plate 12 at the reg- 
istration tai gets irraged on the printing plate 12. During 
drilling of one or more of the carrier sheets 14. the 
30 Sheets 1 4 are aligned and prevents from movement by 
pins 52 on a taWe 54 associated with the single-head 
drill which mate with the at least two openings 46 in the 
leading end 21 of the carrier sheet 14. The plate 12 is 
then mounted on the carrier sheet 14 using mounting 
35 pins and stickyback tape (not shown). Once the plate 1 2 
is mounted, the pins are renvoyed. 

Tne openings 30 in the bar 10. and the lead end 
openings 46 and the mounting openings 50 in the car- 
rier sheet 14 caabe nnachined, punched or drilled by 
40 conventional equipment. As is within the skill in the art. 
conventional punching equipm^ and conventional 
drilling equipment rnay need modification to accommo- 
date the requirements of this invention. Sources of con- 
ventiorial punching equipment are manufacturers of film 
45 punches for the printing industry such as Stoesser or 
. Carlson. Conventional drilling equipment for use in the 
printing industry can be supplied by Black and Deck^ 
or Bridgeport for exarrple. A preferred drill is the Cyrel® 
Video Head Drill sold by E. I. DuPont de Nemours 
50 ■ (Wilmington, DE). Mounting bars having openings for 
rrrbunting with a carrier sheet may be supplied from JDL 
• Machine Company. North Rose. N.Y. 
■ • • Referring, to Figure 3. the carrier sheet 14 is 
secured to the first embodiment of the bar 10 on either 
55^ the top side 27 or bottom side 28 of the second arm 26. 
^ by aligning the openings 30 in the bar 10 with the open- 
ings 46 in the leading end 21 of the ca/rier sheet 14 and 
securing the alignment between the bar 10 and carrier 
sheet 1 4 with locking pins 56. Similarly, the carrier sheet 
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14 is secured to the second embodiment of the t^ar 10 
by inserting the leading end 21 of the carrier sheet 14 
into the recess 34 between the two spaced members 32 
and aligning the openings 30 in the bar 10 to the open- 
ings 46 in the leading end 21 of the carrier sheet 14. 5 
Hereto, a locking pin 56 is inserted in each of the 
aligned openings 55 to secure the alignment between 
the bar 1 0 and the carrier sheet 14. 

Referring to Figure 3a. the locking pin 56 includes a 
shaft 58. locking cap 59 and a base 60. At a first end w 
58a of the shaft 58. the base 60 is perpendicular or sub- 
stantially perpendicular to the shaft 58. The locking cap 
59 is at or near a second end 58b of the shaft 58. A 
cross-section of the shaft 58 is substantially the same 
shape as that of the at least two aligned openings 55 of is 
the bar 10 and carrier sheet 14. That is. the preferred 
shape of the shaft 58 is cylindrical having a diameter d1 
substantially corresponding to the diameter of the circu- 
lar shape of the openings 30 and 46 particularly the 
openings 30 in the bar 1 0. In the case where the oblong- . 20 
shaped hole 47 in the carrier sheet 14 aligns with the 
circular shape hole in thebar 10. the size. i.e.. diameter 
d1 . and shape of the shaft 58 of the locking pin 56 cor- 
responds to the size and shape of the smallest opening., 
i.e.. the! opening 30 in the bar 10. Furttier. the shortest^ -25 
dimension of the oblong-shaped holes 47 is the same or 
substantially the same as the diameter d1 of the shaft.^ 
58. Thus, the fitting of the locking pin 56 in the aligned, 
opening 55 is such that it prevents any slip or movement 
between the carrier sheet 14 and the nr»ounting t>ar 10, 30 
particularly during the printing operation. 

The locking cap 59 forms a ridge on the shaft 58 at 
or near the second end 58b of the locking pin 56. The 
locking cap 59 has a slightly greater dianneter d2 than ^ 
the diameter d1 of the shaft 58 to allow for the insertion , 35 
of the second end 58b of the locking pin 56 into the 
aligned opening 55 and to prevent the locking pin 56 
from falling or easily pulling out of the aligned opening 
55, that is, the locking pin 56 is retained in the aligned 
opening 55. Since the diameter d2 of the locking cap .59 , 40 
is larger than the diameter of the openings 30 in the bar 
10. the locking pin 56 snap fits into the aligned openings. . . 
55. The shaft 58 of the locking pin 56 has a length so 
that it extends through alt the thicknesses of the carrier 
sheet 14 and the bar 10 at the aligned opening 55 and 45 
protrudes from the bottom side 28, 36^f the bar 10.: 
engaging the locking cap 59 on the lx)ttom side 28, 36 
of the bar 10. The base 60 of the locking pin 56 has a 
larger diameter than that of the openings 30,46 to pre- 
vent it from pulling through when the locking pin 56 is. . so. 
inserted into the aligned opening 55 or when^ under 
stress. The base 60 is substantially flat with minimal; . 
height above the top side 42 of the. carrier sheet 14. or 
mounting bar 10. Thus the base 60 and the locking cap 
59 of the locking pin 50 secure the bar 10 and carrier ss. 
sheet 14 together in: alignment. Materials suitable for. , 
use as the locking pin 56 are any which can be easily . , , , 
formed to the desired shape and provide the strength to 
secure the carrier. sheet 14 to the bar 10. examples of 



which are metals, plastic, and synthetic resins. Although 
metal can be used, metal is generally not desirable as a 
locking pin since it may damage the printing cylinder 16. 
A preferred material for the locking pin is LEXAN® syn- 
thetic resin. 

It should be uriderstood that although the preferred 
shape of the openings 30 in the bar 1 0 and the preferred 
shape of at least two of the openings 46 in the carrier 
sheet 14 are circular, the openings 30,46 can have any 
size and shape provided that the shaft 58 of the locking 
pin 56 used to secure the carrier sheet 14 to the t>ar 10 
is substantially the same size and shape as the open- 
ings 30.46. 

Figure 11 shows an alternate embodiment of 
mounting the printing plate 12 to the printing cylirnjer 16 
using the bar 10 and locking pins 56. In this alternate 
embodiment, the printing plate 12 is directly secured to 
the bar 10. eliminating the cannier sheet 14. An addi- 
tional advantage is that the step to nrx)unt in registration 
the printing plate 12 on the carrier sheet 14 is elimi- 
nated. In this embodiment, a leading end 12a the print- 
ing plate 12 is provided with at least two spaced 
openings 46 the same as or similar to the openings 46 
at the leading end 21 of the cannier sheet 14. Thus the 
above description of the at least two openings 46 at the 
leading end 21 of the carrier sheet 14 is applicable to 
the openings 46 at the leading end 12a of the printing 
plate 12 for this embodiment. The at least two spaced 
openings 46 in the printing plate 12 are punched or 
drilled in the leading end 12a. It is contemplated that a 
conventional punching apparatus for the carrier sheet 
1 4 may be nxxJif ied with, for example, a video camera, 
to assure that the operiings 46 are accurately positioned 
on the leading end 12a of the printing plate 12. The 
relief image on the printing plate 12 is formed prior to 
mounting the. printing plate 12 on the bar 10. In this 
embodimerit. a sufficiently sized printing plate 12 may 
be needed, to accommodate multiple relief images 
which in the prevk)us embodiment would have been 
mounted independently as printing plates 12 on the car- 
rier sheet 14. In the alternate embodiment depicted in 
Figure 11,, the printing plate 12 is secured to the first 
embocprnent of the bar 10 on either the top side 27 or 
bottom side 28 of the second arm 26, by aligning the 
openings 30 in the l>ar 10 with the openings 46 in the 
leading end i2a .of the printing plate 12 and securing 
the alignment between the bar 10 and printing plate 12 
with locking pins 56. Similarly, the printing plate 12 is 
secured to the second embodiment of the bar 10 by 
inserting the leading end 12a of the printing plate 12 into 
the recess 34 between the two spaced members 32 and 
aligning the openings 30 in the bar 10 to the openings 
46 in ttie leading end 12a of the printing plate 12. 
Hereto, a locking pin 56 is inserted in each of the 
aligned openings 55 to secure the alignment between 
the bar 10 and ttie printing plate 12. The bar 10 having 
the printing plate 12 directly attached can then be simi- 
larly nf)ounted ,to the printing cylinder 16 as described 
below. 
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The flexographic printing plate 12 typically includes 
a support having a thickness from 2 to 10 mils (0.0051 
to 0.025 cm), for the photosensitive layer. It is contem- 
plated that the support of the flexographic printing plate 
12 may need have a thickness greater than 10 mils 
(0.025 cm) in order to securely support the printing plate 
12 on the bar 10. 

For the purposes of this invention, a sheet can be 
either a carrier plate 14 having attached thereto at least 
one printing plate 12. or a printing plate 12. 

in addition to the improvement to the registration 
accuracy, another advantage of the present invention is 
that the locking pin 56 and mounting bar 10 are reusa- 
ble. While the locking pin. 56 has the strength to secure 
and to retain the. position of the carrier sheet 14 to the 
mounting bar 10 during printing operation, the locking 
pin 56 can also be removed from the nnounting bar 10 
and carrier sheet 14 used for current printing job, and 
reused again along with the bar 10 for another printing 
job. 

The locking pin 56 is preferably renwaWe from the 
aligned opening 55 with the aid of a plier-like tool 62 
shown in Figure 7. The plier-like tod 62 indudes two 
members 63a.63b connected at a pivot location by bolt 
64. in a jaw-like manner. Each of the two members 
63a.63b has a handle end 65a,65b and a pin removal 
end 66a.66b. The pin renDov'al erxJ 66a of one member 
63a has a protrusion 67 perpendicular or substantially 
perpendicular to the member 63a. The protrusion 67 is 
cylindrically shaped having a diameter to correspond to 
the shape and diameter of the second end 58b of the 
shaft 58 of the locking pin 56. The pin removal end 66b 
of the other member 63b. includes, a cavity 68 corre- 
sponding the base 60 of the locking pin 56. In operation 
to remove the locking pin 56 from the aligned opening 
55 of the mounting bar 10 and the carrier sheet 14. the 
pin removal ends 65a.66b of the plier-like tool 62 is 
placed about the bar 10 and carrier $heet 14 such that 
the protrusion 67 resides on the second end 58b of the 
locking pin 56 and the base 60 of the locking pin 56 
i placed at the cavity 68. The handles 65a.65b of the tool 
62 are closed, i.e., brought together, bringing the pin 
removal ends 66a,66b of the two. menders 63a.63b 
. together such that the locking cap 59 of the locking pin 
, 56 is forced out through the aligned opening 55. and the 
base 60 reSjides in the cavity 68 in the tool 62 to hold the 
locking pin 56. The protrusion 67 nnay enter the aligned 
opening 55. but can be easjiy removed when the tool 62 
is opened, i.e., the handles 65a,65b.are nnoved avyay 
from each other. 

Referring to Figures 5 and 6. a printing cylinder 16 
is shown having a longitudinal axis 72.. the peripheral 
outside surface 20 and the slot 18 having an opening 74 
which is substantially flush with the peripheral, surface 
20 of the cylinder 16. The slot 18 includes a member 76 
which extends into the opening 74 substantially flush 
with the periphery of the cylinder 20, hereinafter 
referred to as the extended member 76.. The slot 18, and 
the extended member 76 are parallel to the longitudinal 



axis 72 of the cylinder 16 and correspond in length to 
the cylinder 16. The coupling end 24 of the bar 10 
engages the extended member 76 of the slot 18 to 
securely nnount the printing plate 12 via the carrier 

5 sheet 1 4 to the printing cylinder 1 6. Unlike other printing 
techniques, in the corrugated printing industry the print- 
ing cylinder 16 is designed with the slot 18 so that the 
mounting bar 10 can remain and secure the plate to the 
cylinder 16 during the printing process. The trailing end 

,0 40 of the carrier sheet 1 4 is secured to the printing cyl- 
inder 16 by conventional means such as tape or strap- 
like devices. 

Although the atK5ve described method to attach 
carrier sheet 14 to a mounting bar 10 is easier and 

75 faster than sewing, gluing or stapling of the bar 1 0 to the 
carrier sheet 14 as welt as improves registration accu- , 
racy, a further improvement in assuring registration ' 
accuracy can be accomplished by use of an apparatus 
for retaining one or more carrier sheets 14 during the 

20 drilling operation. 

Carrier sheets 14 oftentimes have an inherent curl 
due to the way they are manufactured and/or packaged. 
And even though the punched openings 30 of the car- 
rier sheets 14 engage the table pins 52 associated with 

25 the drilling apparatus to substantially pr ©/ent the lead- 
ing end 21 of the carrier sheet 14 or sheets from move- 
ment during drilling, the trailing end 40 and the side 
ends 44 are not held to prwerrt nrKwement ckjring drill- 
ing. Thus any movement by the trailing erxJ 40 or ttie 

30 side ends 44 of the carrier sheets 14 due to curling of 
the carrier sheets 14 can affect the resultir*g alignment 
and registration of the printed image. Shifting or move- 
ment of the carrier sheets 14 partrcularly occurs when 
several carrier sheets 14 are drilled at one time. It is 

35 contemplated that the apparatus for retaining a carrier 
sheet 14 can also be used during the punching opera- 
tion. 

Referring to Figures 8. 9 and 10. an apparatus for 
retaining 1 10 one or more carrier sheets 14 in position 

40 during drilling is shown. The apparatus for retaining 1 1 0 
one or more canrier sheets 14 in position includes tiAju- 
lar member 1 12. a cover 1 14, and a vacuum assembly 
1 16. The tubular member 11 2 is a pipe having a first 
end 120. a second end 122 opposite the first end, a top 

45 side 1 24 and a bottom side 1 26: The first end 1 20 of the 
tubular member 1 12 is sealed. The second end 122 of 
the tubular member 112 connects to the vacuum 
assembly 116: On the bottom side 126 of the tubular 
member 112 are slit-like channels 128 which are 

50 spaced apart from each other along its length. The 
channels 128 can be of any shape provided that suffi- 
cient arriount of air can be pulled through the channels 
128 to provide a vacuum. It is preferred that the tubular 
member 1 1 2 be at least the length of any one dimension 

55 of the carrier sheet 14/ i.e.. the trailing end 40. one of 
the side ends 44, or the leiading end 21. but can be 
Sorter or longer It is preferred that the tubular member 
112 have an outer diameter which is substantially the 
sam as the height of a typical stack of carrier sheets 1 4 
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which is to be drilled, but should not be so high as to 
•interfere with the drilling apparatus. The tubular member 
1 12 can be made from any suitable material, provided 
that the tubular mennber 112 does not collapse under 
vacuum and can securely bold the cover 114.. 5 

The cover 114 is a flexible member which is a 
means for sealing the air to the retaining apparatus 1 10. 
The cover 11 4 can be attached to the top side 1 24 of the 
tubular member 112 by any means, preferably by adhe- 
sive or rivets. The flexible cover member 114 has first, 10 
second and third extended portions 131,132.133 
respectively, which overhang the tubular member 112 at 
the first end 120 and along both sides of the length of 
the tubular mennber 112 respectively, so that the 
extended portions 132 sufficiently contact the top side is 
42 of the carrier sheet 1 4 or the table 54 that the carrier 
sheets 14 reside on for drilling. The contact of the cover 
1 14 to the top side 42 of the carrier sheet 14 or to the 
table 54 is sufficient such that an air seal is aeated 
when vacuum is drawn and any air between the carrier 20 
sheet 14 and the table 54 or other carrier sheets 14 is 
withdrawn. The cover 1 14 can be made of any materiial 
suitable to provide flexibility and assure an air seal. A 
prefen^ed material for the cover 1 1 4 is rubber. 

The vacuum assembly 1 1 6,1s a means for supplying 25 
a vacuum and includes a vacuurti block 136, a hose 
.137. and a vacuum pump 138. The vacuum block 136 
has a first opening 140 arxJ a secorxj oper^ng 141 , The 
first opening 140 of the block 136 connects to the sec- 
ond end 1 22.of the tubular member 1 1 2. A first end 1 42 30 
of the hose 1 37 conriects to the second opening 1 41 of ; 
the vacuum block 1 36. The vacuum block 1 36 is used to 
align and locate the apparatus for retaining 1 10 on the 
table 54 for drilling and seal the vacuum at the hose 
137. Power is supplied to the vacuum pump 138 by a 35 
cord 1 50. Opposite the first end 1 42 of the hose 1 37. the 
hose 137 connects to the vacuum pump 138 by conven- 
tional means. Any vacuum punp 138 conventional in 
the art can be used provided that it has sufficient power 
to pull a vacuum for the retaining apparatus 1 1 0. If more 40 
than one apparatus for retaining 1 1 0 carrier sheets 1 4 is 
use at a time, i.e., one on each end of the earner sheet 
1 4, it is contemplated that the multiple retaining appara- 
tuses 1 10 can be connected to the same vacuum pump 
1 38 provided that the pump 1 38 has sufficient capacity 45 
to pull a vacuum for all. It is prefenred tffat at all ends 
21.46,44 of the carrier sheet 14 be restricted from 
movement during drilling. As such.' an apparatus for 
retaining 1 10 the carrier sheet 14 as described at>ove is 
located on each of the tvyo sicle ends 44, and the trailing so 
end 40. and optionally along the leading end 21 of the 
carrier sheet 14. At a minimum, only one apparatus for ' 
retaining 110 carrier sheets .14 is placed along the end 
of the carrier sheet 1 4 most likely to shih or move during 
the drilling operation... . 55 

In operation, a one or irore.of carrier sheets 1 4 are 
plac^ on the table 54 oif the drilling apparatus. For isim- • 
plicity, Figure 1 0 shows one carrier sheet 1 4 on the table 
54 used for.drilling, in which the apparatus for retaining 



1 10 is located on one of the side ends 44 of the carrier 
sheet 14 to prevent movement of the erxj 44. The other 
side end 44 of the carrier plate is shown curling. The 
leading end 21 of the carrier sheets 14 is aligned in 
position by engaging the openings 30 on the leading 
end 21 of the carrier sheet 1 4 to the pins 52 on the table 
54. The tulxjlar member 1 12 of the retaining apparatus 
1 10 is abutted lengthwise adjacent to the end 44 of the 
carrier sheet 14 and the second extended portion 132 of 
the cover 1 1 4 adjacent to the can-ier sheet 14 is placed 
on the top side 42 of the carrier sheet 14. The first 
extended portion 131 and third extended portion 133 of 
the cover 1 14 are placed in contact with a top surface 
145 of the table 54, The second end 122 of the tutxilar 
member 1 12 is connected to the block 136 of the vac- 
uum assembly 116. Optionally, a secorxi and a third 
apparatuses for retaining 1 1 0 the trailing end 40 and the 
ottier side end 44 could be similarly placed adjacent to 
the can*ier sheet 1 4. The vacuurU pump 138 is turned on 
whereupon a vacuum is drawn creating a seal with the 
extended portions 131.132,133 of the cover 114 of the 
retaining apparatus 110. pulling air from between the 
carrier sheet 14 and the table 54 (and between the car- 
rier sheets 14 in a stack). The withdraw! of air by vac- 
uum flatens the curling end 44 of the carrier sheet 14 
onto the table 54 and thus prevents the carrier sheet 14 
from shifting or nxDving during drilling. The second set of 
openings 50 are drilled in the carrier sheet 14. The vac- 
uum pump 1 38 is turned off. the retaining apparatus 1 10 
is removed, and the plates 1 2 are mounted to the carrier 
sheets 1 4 as described above. 

The applicant has found a method to accurately 
align and attach the bar 10 to the carrier sheet 14 which 
is easy, productive, and eliminates any misalignment of 
the bar '10 to the carrier sheet 14. By mounting the flex- 
c^raphic printing plate 12 on the cannier sheet 14 using 
the preferred method of the video-head drill in conjunc- 
tion with the apparatus for retaining 110 the carrier 
sheets 14 in place during drilling, the plate is accurately 
aligned on the carrier sheet 14. The plate 12 is thus 
accurately aligned with the bar 10. Since the bar 10 
resides in k longitudinal slot 18 parallei to the cylinder 
axis 72 oh the printing cylinder 16, the plate 12 is 
aliened in registration on the cylinder 16. The position of 
the bar 10 on the longitudinal slot 18 of the cylinder 16 
is accomplished by conventional means such as by 
aligning a mark on the mounting bar 10 to a mark on the 
printing cylinder 16. Thus the alignnient of the plate 12 
on the carrier sheet 14 on the printing cylinder 16 is the 
sanie for each color, and accuracy in registration of the 
printed image is assured. The method of the present 
invention is particularly preferred when printing multi- 
color images wherein a printing plate 12 for each of the 
colors to be printed must be mounted via a carrier sheet 
1 4 onto a printing cylinder 1 6 for each color. - 

The applicant has found an alternate method for 
mounting a printing plate 12 onto a printing cylinder 16 
using thiB bar 10 and locking pins 56 in which the print- 
ing plate 12 is directly attached to the bar 10. This alter- 
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nate embodiment offers the advantages of eliminating 
the carrier sheet 14 and the step of mounting the print- 
ing plate 12 on the carrier sheet 14. in addtion to the 
advantages in registration. 

In addition to the advantages in mounting and print 
registration, other advantages of the present method for 
mounting flexographic printing plates are reduced costs 
and increased productivity since the mounting bars and 
locking pins can be reused and the assembly of the 
mounting bars to the carrier sheets is quick and easy. 

Those skilled in the art. having benefit of the teach- 
ings of the present invention as hereinabove set forth, 
can effect numerous modifications thereto. These nxxl- 
ifications are. to be construed as being er>compassed 
wmn the scope of the present invention as set forth in 
the appended claims. 

Claims 

1 . A method for mounting a flexographic printing plate 
having a relief image on a printing cylinder having a 
slot, the method comprising: 

(a) providing a sheet whrch Is either a carrier 
sheet having the printing plate attached or the 
printing plate; 

(b) punching at least two openings in the sheet 
spaced apart in a row parallel to the leading 
end; 

(c) providing a bar having a first arm with a cou- 
pling end and a second arm with ntuttiple open- 
ings spaced apart in a row parallel to the 
coupling end; 

(d) aligning the at least two op^ings in the 
sheet to at least two of the auiltiple openings of 
the second arm; 

(e) securing the bar to the sheet by placing 
locking pins in the openings aligned in st^ c): 
and 

(f) mounting the bar on the printing cylinder so 
the coupling errd of the first arm engages the 
slot and remains in place on the cylinder during 
printing. 

2. The method of Claim 1 wherein V\e ^eet is the car- 
rier sheet having the printing plate atteched. ^ 

3. The method of Claim 2 wherein step a) further comv 
prises: 

(a1) drilling a second set of at least two open- 
ings in the carrier sheet; 
(a2) attaching on the carrier sheet of step c) the 
printing plate having registration openings, so 
that the registration openings in the printing 
plate align with at least two of the second set of 
openings in the carrier sheet. 

4. The method of Claim 2 wherein after printing by the 



printing plate, the process further comprises: 

(g) removing the locking pins from the aligned 
openings in the bar and carrier sheet; and. 

(h) reusing the bar on a second carrier sheet. 

5 The method of Claim 1 wherein the mounting step 
comprises engaging the cot^ling end of the first 
arm to an extended menrt)er of the slot. 

6 The method of Claim 1 wherein the openings at the 
leading end of the sheet are multiple openings and 
the shape of the openings are selected from the 
group consisting of circular shaped and oblong 
shaped. 

7. The method of Claim 1 wherein the locking pins 
have a cylindrical shaft having a diameter and the 
nuiltiple openings in the bar are circular shaped 
with a diameter which is the same or substantially 
the same as the diameter of the shaft. 



8 The method of Claim 1 wherein the locking pins 
have a shaft having a locking cap and the secunng 
25 Step conprises: (e1 ) inserting the shaft of the lock- 
ing pins into the aligned openings until the locking 
cap engages a bottom side of the bar. 

9, The method of Claim 3 wherein the attaching step 
30 further comprises: 

(1) applying an adhesive material to a back of 
the printing plate; 

(2) aligning the registration openings on the 
35 printing plate With at least two Of the second set 

of openings in the carrier sheet; , 

(3) placing mounting pins in the openings 
which were aligned in step d) to bring the adhe- 
sive on the back of the plate in contact with the 

40 carrier sheet, and thereby mount the plate on 

the carrier sheet; and 

(4) removing the mounting pins from the open- 
ings. 

45 10. The method of Claim 2 wherein the sheet further 
comprises a trailing end opposite the leading end 
and two side ends, and wherein the method further 
comprises during the drilling st^: 

cl) retaining at least one of the two side ends 
or the trailing end. 

11 A process for mounting an aligned flexographic 
printing plate having relief image to a printing cylin- 

55 der having a slot comprising: 

(a) providing a mountaWe flexographic printing 
element having a relief image comprising: 



50 



EP 0 761 436 A1 16 



(i) a carrier sheet having a leading end: 
(it) a bar having a first arm with a coupling 
end and a second arm with multiple open- 
ings spaced apart in a row parallel to the 
coupling end wherein said bar is secured s 
to the leading end of the carrier sheet by 
locking pins inserted into the carrier sheet 
and the multiple openings of the second 
arm, wherein the locking pins secure the 
bar to the carrier sheet in an aligned man- id 
ner; 

(iii) a least one flexographic printing plate 
having a relief image attached to the car- 
rier sheet; 

15 

(b) mounting the coupling end of the nrKXjntable 
flexographic printing element to the slot of the 
printing cylinder. 

12. A method of manufacturing a mountabie flexo- 20 
graphic printing element having a relief image, 
comprising: 

. (a) punching at least two openings in a carrier 
. sheet having a leading erxJ spaced apart in a 25 
row parallel to the leading end; 

(b) attaching a bar having a first arm with a cou- 
pling end and a second arm with multiple open- 
ings spaced apart in a row parallel to the 
coupling end using a plurality of locking pins to 30 
the carrier sheet; and 

(c) attaching a flexographic printing plate hay- 
ing a relief image to the carrier sheet to form 
the nr»ountab!e flexographic printing element 

35 

13. An apparatus for mounting a flexographk: printing 
plate having a relief image on a printing cylinder 
having a slot, the apparatus comprising; 

(a) a carrier sheet having a leading end with at ' 40 
least two openings spaced apart in a row paral- 
lel to the leaiding end; , 

(b) a bar having a first arm with a coupling end 
for engaging the slot in the cylinder and a sec- 
ond arm with multiple openings spaced apart in 45 
a row parallel to the coupling end, wherein at 
least two of the multiple openings of the second 
arm are aligned to the openings in the carrier 
sheet; and 

(c) at least two locking pins for securing the car- so 
rier sheet to the bar at the at least two aligned 
openings. 

14. The apparatus of Glairn.12 whereiri the at least two 
aligned openings have a diameter, and the locking 55 
pins comprise: 

a) a .^shaft having a first end and a second endi 
and a diameter corresponding to the diameter 



of the aligned openings; 

b) a base perpendicular to the shaft at the first 
end and having a diameter larger than the 
diameter of the aligned opening; and 

c) a locking cap at or near the second end 
forming a haying a diameter greater than the 
diameter of the aligned openings. 

15. A flexographic printing element having a relief 
image, comprising: 

(a) a carrier sheet ha>rtng a plurality of open- 
ings on a leading end; 

(b) at least one flexographic printing plate hav- 
ing a relief image attached to the carrier sheet; 

(c) a bar having a first arm with a coupling end 
and a second arm with multiple openings 
spaced apart in a row parallel to the coupling 
end; and 

(d) a plurality of locking pins wherein the pins 
secure the bar to the carrier sheet in an aligned 
fashion through the openings on the leading 
end of the canrier sheet and on the second arm 
of the bar. 
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